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Although the classic epidemiological transition theory states that as countries become more developed, the disease burden shifts from mostly infectious diseases to mostly chronic diseases, 5 many developing countries are experiencing a double burden of communicable and noncommunicable diseases. 6 In addition to facing demographic changes related to aging populations, 7 many countries have experienced a nutrition transition, in which people increase their consumption of fats, sugars, and processed food, 8 as well as a physical activity transition, with populations becoming more sedentary. [9] [10] [11] Several macroeconomic and social processes have shaped these transitions. Trade liberalization and foreign investment have contributed to changes in agricultural production and the processing and distribution of energydense and processed foods globally, and marketing promotes the consumption of these foods. 12 Urbanization is also a major influence on chronic disease risk. As of 2008, more than half of the world's population was living in urban areas. The urban population is expected to continue growing over the next 2 decades, and most of the increase will occur in developing countries. 13 Rapid urbanization is associated with increases in fat, sugar, and sodium in the diet. The types of jobs available in urban areas are often more sedentary than those in rural areas, causing changes in physical activity levels. Likewise, changes in leisure-time activities and the different types of transportation available (e.g., buses, cars) result in more sedentary lifestyles. [14] [15] [16] In addition, urbanization increases the participation of women in the labor force, which subsequently changes the amount of money households have as well as the time available for food preparation. 17 Not surprisingly, then, those living in urban areas in most developing countries have higher levels of such chronic disease risk factors as overweight, hypertension, and diabetes than do their rural counterparts. 2 The increasing burden of chronic diseases does not affect all people equally. 18 Although those of higher socioeconomic position (SEP) are usually the early adopters of lifestyles associated with greater risk for chronic diseases, they are also the first to respond to health messages and are able to change their behavior and environment to decrease their risk. Thus, socioeconomic gradients in chronic disease risk factors may change over time. Most research on the socioeconomic gradients of chronic disease risk has occurred in high-income countries, where numerous studies have shown inverse gradients for chronic diseases such as cardiovascular disease, which means that persons with lower SEP have higher disease risk while those with higher SEP have lower disease risk. 19 Although few studies have examined this trend in developing countries, evidence suggests that despite an initially greater risk among those with higher SEP, some countries have already transitioned to a pattern in which the poor carry the greater burden of chronic disease risk. 3, 20 Very few studies have examined how the transition in social patterning occurs within developing countries. Identifying factors associated with changes in social patterning may help to better understand the determinants of inequities in chronic disease. It may also assist efforts to prevent chronic diseases through the development of more appropriate or targeted interventions. We used data from a nationally representative survey to investigate the socioeconomic patterning of several chronic disease risk factors (body mass index [BMI; defined Objectives. We investigated associations of socioeconomic position (SEP) with chronic disease risk factors, and heterogeneity in this patterning by provincial-level urbanicity in Argentina.
Methods. We used generalized estimating equations to determine the relationship between SEP and body mass index, high blood pressure, diabetes, low physical activity, and eating fruit and vegetables, and examined heterogeneity by urbanicity with nationally representative, cross-sectional survey data from 2005. All estimates were age adjusted and gender stratified.
Results. Among men living in less urban areas, higher education was either not associated with the risk factors or associated adversely. In more urban areas, higher education was associated with better risk factor profiles (P < .05 for 4 of 5 risk factors). Among women, higher education was associated with better risk factor profiles in all areas and more strongly in more urban than in less urban areas (P < 0.05 for 3 risk factors). Diet (in men) and physical activity (in men and women) were exceptions to this trend.
Conclusions. These results provide evidence for the increased burden of chronic disease risk among those of lower SEP, especially in urban areas. ( Trained interviewers visited the sampled households. Study participants answered questions about their height, weight, blood pressure status, diabetes status, diet, and physical activity, in addition to questions about their SEP. BMI was calculated from self-reported weight and height. Obesity was defined as a BMI of 30 kg/m 2 or higher. Participants were classified as having high blood pressure or diabetes if they reported they had ever been diagnosed with the condition by a health professional; people who reported that they had never had their blood pressure or blood sugar measured were coded as missing those data.
Results of sensitivity analyses that used a less strict definition (i.e., including those who did not report measurements) were not qualitatively different. Diet was assessed by questions regarding the frequency of fruit and vegetable intake: ''How many days in the last week, in your house or outside of your house, did you eat or drink fruit (not including fruit juice)?'' The same question was asked again for frequency of eating or drinking vegetables. Participants were considered to have high intake if they reported eating fruit and vegetables at least 5 days per week.
Physical activity level was determined by 2 items: ''In the last week, how many days did you participate in intense physical activity, lasting at least 10 min?'' The same question was asked again for frequency of moderate physical activity, and again for frequency of walking. Participants were then asked to give the amount of time of intense physical activity in minutes. The same question was asked again for moderate physical activity, and again for walking. Physical activity was defined as low if the person did not meet the following criteria: at least 3 days per week of intense activity for 20 minutes per day, at least 5 days per week of moderate activity, walking at least 30 minutes per day, or at least 5 days of any combination of activity yielding at least 600 MET-minutes per week. A MET is defined as the caloric consumption of a person while at complete rest (1 kcal/kg/h). SEP was measured by education. Self-reported categories for education were no school, incomplete primary, complete primary, incomplete secondary, complete secondary, incomplete tertiary or university education, and complete tertiary or university or more. We treated education level as an ordinal variable.
Argentina has 23 provinces in addition to the autonomous city of Buenos Aires; they ranged in population size from 101079 (Tierra del Fuego) to 13.8 million (province of Buenos Aires) in 2001. 23 We took the provincial-level indicator of urbanicity from the 2001 census. It was measured as the percentage of households living in urban areas, defined as areas with at least 2000 people, by province. 23 We gave each person in the sample the value for their province (or city of Buenos Aires). We adjusted all analyses for age and stratified by gender because of the variation in socioeconomic gradients by gender for some risk factors, 20, 25 and the differential way that women experience economic development and its health consequences. 26 Regression analyses included survey weights to account for the complex sampling design. We used generalized estimating equations to account for the nesting of individuals within provinces. 27 We ran 2 regression models for each risk factor (BMI, high blood pressure, diabetes, eating fruit and vegetables, and low physical activity) separately. The first model included the mutually adjusted main effects of education and urbanicity, and the second model introduced interaction terms between education and urbanicity. We calculated predicted means (BMI) and probabilities (high blood pressure, diabetes, low physical activity, and eating fruit and vegetables) from the second model, which included interaction terms. We calculated predicted values for various levels of urbanicity (mean, 61 SD, 62 SD) and education (10th, 25th, 50th, 75th, 90th percentiles) to graphically display the interactions. We gave age its mean value when calculating the predicted values. We conducted analyses with SAS version 9.2 (SAS Institute Inc, Cary, NC). Table 1 displays selected characteristics, by gender, for the Argentina-wide sample. Of the 41392 participants, 57% were women. Provinces had a mean population of 1725 6391 people. Women respondents were slightly older than men and had similar education levels but lower monthly household income. Education and income were positively, though not highly, correlated (Spearman correlation = 0.46). Men reported higher mean BMI and higher levels of obesity than did women (17% vs 15%, respectively). However, more women (39%) than men (32%) reported being diagnosed with high blood pressure. Men and women reported being diagnosed with diabetes at the same frequency (12%). Women reported low physical activity more often than did men (47% vs 42%, respectively), but more women than men ate fruit and vegetables at least 5 days per week (35% vs 25%, respectively). Mean province-level urbanicity (percentage of households living in urban areas) was 85% (range = 66%-100%).
RESULTS
Associations of education and province-level urbanicity (adjusted for each other, in addition to age) with risk factors are shown in Table 2 , by gender. For men, higher education was associated with lower odds of high blood pressure and diabetes, greater odds of low physical activity, and greater odds of eating fruit and vegetables. For women, higher education was associated with lower mean BMI, lower odds of high blood pressure and diabetes, and higher odds of eating fruit and vegetables. Among men, greater levels of urbanicity were associated with higher odds of low physical activity and lower odds of eating fruit and vegetables. Among women, greater levels of urbanicity were associated with lower odds of high blood pressure. However, we found evidence of important interactions between province-level urbanicity and education: of the 10 interactions between urbanicity and education tested, 7 interactions (4 in men and 3 in women) were statistically significant. Among men, we noted statistically significant interactions between urbanicity and education for all risk factors except low physical activity (which was marginally statistically significant at a = 0.10). For women, we found statistically significant interactions between urbanicity and education for BMI, diabetes, and low physical activity. Figures 1 and 2 show predicted risk factor levels for varying levels of urbanicity and education. Among men living in less urban areas, higher education was either not associated with the risk factors or was associated with adverse risk factor profiles (Figure 1 ). By contrast, in more urban areas, higher education was usually associated with better risk profiles. For example, as urbanicity increased, the socioeconomic gradient changed from persons with the highest education level to those with lowest having the highest mean BMI. We observed similar patterns for high blood pressure. For diabetes we did not observe a socioeconomic gradient in areas of low urbanicity, but an inverse gradient emerged in areas of high urbanicity. Higher education was associated with less physical activity in both urban and rural areas; the gradient appeared to be slightly stronger with greater urbanicity, although the interaction between urbanicity and education was only marginally statistically significant (P = .12) The probability of eating fruit and vegetables increased with education in all areas; however, by contrast to the other risk factors examined, this gradient was stronger in less urban than it was in more urban areas.
Heterogeneity of the social patterning of cardiovascular risk factors by urbanicity for women is shown in Figure 2 . In general, women showed inverse gradients regardless of level of urbanicity. Among both men and women, results for BMI and diabetes showed stronger inverse associations with education in more urban than in less urban areas (P < .05 among women for both outcomes). The social patterning of hypertension and eating fruit and vegetables (with more education being associated with better profiles) was not substantially modified by urbanicity. By contrast to the other risk factors in women, more education was associated with greater probability of low physical activity in more urban areas, and the opposite pattern occurred in more rural areas (P = .002).
The varying social patterning by urbanicity we found also suggested that the relationship between urbanicity and chronic disease risk factors varied by level of education. Among men, greater urbanicity was associated with lower BMI and lower prevalence of hypertension and diabetes at high levels of education, but we detected no association or the opposite association at low levels of education. By contrast, greater urbanicity was associated with lower probability of fruit and vegetable intake at high levels of education, but the effect weakened at low levels of education. Our Diagnosed at least once. The sample size for men was n = 14 765; for women, n = 21 962. d Diagnosed. The sample size for men was n = 11 278; for women, n = 17 970.
findings for BMI and diabetes were very similar among women and men: at high education levels, urbanicity was associated with lower levels of BMI and diabetes, but we found the opposite effects or no effect at low levels of education. Higher urbanicity was associated with lower probability of low physical activity, but differences were greater at lower than at higher education levels.
DISCUSSION
Our data demonstrate the complexity of social gradients in several major chronic disease risk factors and how urbanicity affects these gradients in a middle-income country in Latin America. Overall, our results showed that the socioeconomic patterning of risk factors was modified by urbanicity, such that for many of the risk factors examined, inverse socioeconomic patterning (i.e., lower risk factor levels in the more advantaged groups) became stronger or only emerged in more urban settings. This effect modification was stronger in men than in women. Two exceptions to this general pattern were eating fruit and vegetables among men and low physical activity among women. Both of these risk factors showed stronger inverse social patterning in less urban than in more urban areas: among men, higher education was more strongly associated with eating fruits and vegetables in less urban compared to more urban areas; among women, higher education was associated with lower probability of low physical activity in less urban areas, but the opposite was observed in more urban areas.
Our results also showed that the associations of urbanicity with risk factors were not homogeneous across social groups. For example, in both men and women, greater urbanicity had beneficial effects on BMI and diabetes for persons with more education but no effect or the opposite effect (worse risk factor levels in more urbanized areas) for persons with less education. We observed a similar pattern for hypertension in men. Among men, greater urbanicity was associated with a lower probability of fruit and vegetable intake, but only among the more educated. Among women, greater urbanicity had unfavorable effects on physical activity, but this was more pronounced in the less educated.
Few studies have investigated heterogeneity in socioeconomic patterning of chronic disease risk by urbanicity or other development indicators in developing countries. Most of these studies examined an urban-rural dichotomy, and none had a countrywide, population-based design. For example, an analysis of Chinese data found that higher SEP was associated with lower physical activity levels in both urban and rural areas. 28 A study of older Chinese adults found that higher SEP was associated with fewer chronic health conditions (including hypertension, among others) in rural areas but more chronic health conditions in urban areas. 29 In
Bangladesh, the prevalence of diabetes by social class did not differ according to urbanicity. 30 Data are limited on the social patterning of chronic disease risk factors according to urbanicity in Latin America. A study of older adults in Mexico found an inverse association between education and obesity in urban areas but a positive gradient in less urban areas; however, income was associated with an increase in obesity throughout the country. 31 The data also provided evidence of effect modification by gender: the education-obesity relationship was negative for women but positive for men in urban areas. In a Brazilian study, results were more mixed. 32 Among men, researchers found a positive social gradient for obesity with income in all areas and a slight inverse gradient with education in more developed areas only. Among women in less developed areas, obesity was positively associated with income and inversely associated with education; in more developed areas education was inversely associated with obesity but no association was observed with income. Note. CI = confidence interval; OR = odds ratio. All models adjusted for age; BMI also adjusted for age squared. a The sample size for men was n = 16 888; for women, n = 21 013. b The sample size for men was n = 14 743; for women, n = 21 942. The sample size for men was n = 11 259; for women, n = 17 957. d The sample size for men was n = 17 579; for women, n = 23 270. e The sample size for men was n = 17 794; for women, n = 23 541. f Centered, per SD.
The education patterns from the 2 studies in Latin America are generally consistent with our findings of inverse social gradients for women regardless of level of urbanicity, and increasingly inverse associations for men with increasing urbanicity. Just as increased chronic disease risk filters from urban to rural areas as countries develop, inverse social patterning emerges in urban areas and Our results also showed that the effects of urbanicity on chronic disease risk varied by SEP. For example, urbanicity had favorable effects on BMI, hypertension, and diabetes for higher-SEP groups, but we observed adverse effects for some of these risk factors in low-SEP Note. BMI = body mass index. groups. However, this pattern was not present for all risk factors: among men, living in more urban areas was associated with less consumption of fruit and vegetables, and this effect was stronger in high-SEP groups, possibly because of changes in diet associated with urbanization in working-aged men. By contrast, urbanicity was clearly associated with lower physical activity among men regardless of SEP. This may be because occupations are typically more sedentary in urban areas. The opposite result for women-women in less urban areas were less physically active, with the differences most pronounced at low SEP-may indicate an increase in leisure time or work activity associated with urban living. Taken together, these findings illustrate the complex way that urbanization and social circumstances interact to shape chronic disease risk.
Our findings offer some insight into how the processes of globalization affect health, but many other areas have yet to be investigated. Are these patterns in Argentina typical of middle-income countries globally or perhaps just in Latin America? Does the rate of urbanization and economic development exacerbate social inequalities in chronic disease risk? What country-level policies reduce the overall burden as well as the inequalities in chronic disease risk factors? Are there ways that countries can simultaneously participate in globalization and reduce chronic disease burden and inequalities in chronic disease risk?
Limitations Self-reported data undoubtedly introduce measurement error. For example, because people with lower SEP or who live in more rural provinces may have more limited access to medical care, we may have underestimated the prevalence of hypertension and diabetes for these groups. 33 Also, the data were crosssectional and captured a single point in time, so we were unable to determine whether the trends we observed existed well into the past or had only recently emerged. Our study reported socioeconomic patterning according to only 1 marker of SEP: education. Additional analyses, not reported here, investigated the associations by household income; patterns were similar. The urbanicity indicator we investigated may have been a proxy for a variety of social and economic changes associated with urbanization. Urbanicity and 2 economic indicators (median household income by province, derived from the survey data, and a marker of provincial-level economic activity per capita) were highly correlated, making it difficult to distinguish between their effects (Spearman correlation coefficient = 0.78 and 0.73, respectively). In sensitivity analyses that used median household income by province, the results were similar.
The survey itself targeted people living in areas with 5000 people or more, so our results are not generalizable to people living in less populated areas. Nearly 90% of the population of Argentina lived in areas of 2000 people or more in 2001, making the survey approximately representative of the country. However, studies on countries with a greater variability in levels of urbanization could yield different results. Although the overall response rate was generally high, geographic and socioeconomic differences in response rates could have affected the patterns that we observed, if nonparticipants had different levels of risks factors than did participants.
Conclusions
Our study was among the first to use a nationally representative sample to examine heterogeneity in the social patterning of risk factors by geographic areas and level of urbanicity in a middle-income country. We observed inverse social gradients among women for most risk factors, regardless of level of urbanicity, and emerging inverse gradients among men with increasing levels of urbanicity.
Because middle-income countries are by definition in transition and often quite heterogeneous, they provide an ideal setting in which to investigate modifiers of socioeconomic patterning. As the world becomes more urban, with most growth occurring in developing countries, it is likely that we will see an increasing burden of chronic disease risk among the poor. j
